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(54) LASER CONTROL DEVICE 

(57) Abstract: 

PURPOSE: To enable an operator to grasp correctly a 
remaining workable time and to execute reliably a cleaning 
of optical components and the (ike by a method wherein a 
characteristic curve Is found from a laser oscillation 
efficiency and the workable time is calculated and Is 
displayed. 

CONSTITUTION: Laser output measured by a power 
sensor 24 rs converted into a digital value by an AD 
converter 25 and Is stored in a memory 10, while an output 
voltage and high-frequency current of a power supply for 
excitation use are also .read in the memory 10, This laser 
output, the output voltage and the high-frequency current 
are stored in each time of rise of a laser. An efficiency 
calculating means 31 finds excitation input from this output 
voltage and the high-frequency current and finds a laser 
oscillation efficiency from this excitation input and the laser 
output A characteristic curve generating means 32 
generates a characteristic curve from this laser oscillation 
efficiency. A working time calculating means 33 calculates 
a workable time of up to reach a tow limit of laser 
oscillation efficiency from the characteristic curve and 
displays the workable time on a display 18. 




COPYRIGHT: (C)1982,JPO&Japio 



Your File: CUTT005-JP /^J^mas-^c^ 

®b*@*$^/t(jp) ft & m & m 

©temnWf&n (a) ¥4-23373 

©Int.Cl. 5 SESOE^ JrfiSSSS^ ^4^(1992) 1 £27B 

H 01 S 3/00 G 7630-4M 

B 23 K 26/00 M 7920-4 E 

H 01 S 3/094 

3/10 Z 7630-4M 

7630-4M H 01 S 3/094 S 

slaws m*m<r>& 9 (±sw) 

©ft m ¥2-124571 

@th R ¥2(1990)5^158 



id a 3 

(1) KSlS*ECJ:5BIBAac J: -i,rae$ 
ffiEu-ir£fiB©u-ritia*-illl5£T&i'- 

*»<DWEi'-irjBs»sii*sK:* w-rsis 

ffiE$frs£#it&&frb. TPS u-r££$frsp* 



(2) flEBKAAi** a*aefi* - x u-rcD 

(3) wEfleAai*. *aefiffl*u-ir©a 
£ci*Be#*£4*tf4fi*fi7>70aeA3EK 

^ 1 EBou-raasEo 

(5) fiE«ll|pHI«Hiiki:, $6tM*«& 

■e. -est 0 ©«»B*iafr ttffloUfettieB 

(6) mE»*ttttaa#B«lAa'Cft&;L£* 
»airSM**iE«©u-irM 8036H o 

(7) IHEBJR »«3&<»SBBKft«T* * c t* 
*airs«*4I6E(tt©u-ifH036H. 



-457- 



(8) HEH»*«*4ttT&fc»u:ttHT6r 

(9) lfl£fcffi^teB*pa*tt*/c± # IC, 5££ 

*8£S364*B*«;lfcc±*1*tt±T*»* 
« 1 EttOu-iTMffllSHo 

3. ^Bjo^®fj:^Hj 
CO, *•* u-f^(Dtfz w -rS6SBM:*» 



WIHTM-23373 (2) 
±<**6fctolC, u-^»fi*ff -iTKjlCte-, 

to , u-rtfx*ftjLrji-7yo7»oai 
* -< i^»A * nxa o x coflffM^aa-iRic 

(•>'J3V) . Fe (ft) *±i£££T*£i£S 



CCDJ: o ttKBCJ: 0, u - IT * *i S ffl 

**H± £ icteTf So x 6 bm* u -ircDSffii^ 

H©««ttu-Y»fiBO*»«Hh-C*0. at 
-2 7 1 0 8 1 f^*6o COIt^itt^u 

Lfcfc, *f 3^lC*Jt Lttlttltf ttitt^o 

t*t, tttors**jo-s c i i/xs, * 



co^si, t fernifjt^sBp'oOWS^x*^ 

:n^jtt$Ht^Ais^^H>rr5«! 
p D D ©«is-e^^ttfii^i5]fi[r5 fe©*<, 

CCD* i ttSfg^lfe^r 5 NIC #5*gBp a p 



-458- 



$ 7 Elli &£&¥©£{!:©£/,£ S 2 o© 

*£8jiic©£?te£lc£*Ttt£n/:fc©T 

CBS*j$&?-sfc*!>©?s:3 . 
^sb u -<r%£g©u-trdi assist * u -ir 



cxikH] 

4 ic«^r ho tits* Bg£«e3© 



» BIT 4-23373 (3) 

©KB^S*H*ft*TSttflB*HItff ¥tt£. 

&:i*(f Kits u-iTMBSBj^ »K3ft 
s. 

»**u-"trj6fiB©£BB**K:#*K cn*© 
T©£ia°rteB#fS*Bt»i- * 0 c©«ffiDi4i^Kl 

£-dTx *-< u-J l*u-ifS6fiBrtgB©rt* 



«©BtSAA©«-»fc:«B*tt*o 

t&Q*±cx U - wis i 9 #ii£sn*o 

•J T|g 5 li5St$ 9 9 . 
(Ge) §*©&. tiJ£8 6 liEfct^ 6 l%to'Jy 
9 (ZnSe) 83©&-e & 0 > C tl 6 tt 7 

7 7 'J *a -I[£&8*8if£L. l)<E$nfcw- 
ir^'^^^^^^&^n^l 0. 6/im©jt^iS 

tt2j*nfcu-r#7ii,> Mrs'/tyn 

3 a #B^Tl*** C tt* * > ^ * 7 - 8 T^ft 
&jfci/ i'X 9 ic<fc -,T 0 . 2mmHT© 
*#* HcXftStiT?-* i 7 ©SBC MM* 

> * 'J 1 0iiliDiya^7A. #M©^7 > - 



-459- 



v 9 t v y s titzc mo s &&m * n* e 
ttEMsnaift 1 i uyot icD»*iu, 

Tt-^T>yi 1 3 * 

EUeMS U »J » 1 4Rc;tv h 1 

5 \z <fc -,T r -7*1 6 £>#fijj*ftISli L> 7-? 

i 7cDtts^^aiir6a s-ci4i«©**»*l 

El 8 ICI4C R TSlrMittax^XBV^SA d 

iTtf* 1 9 2 1 a RC/ 2 1 b LTfli 

£T* 0 &*P3S2 1 a 14 U^rSfi^-ft r>TSfi 

?&UIS2 1 b I4£®£ 2 0 lcj:*EJfc& 

•>t^ MgD5tt 2 2 (4 7 a -t 7 1 CDm^lC 



HBO ¥4-23373 (4) 
3 a li $ ® IC & > y*a«»$nfcH«Sfcl4 7JU 

2 3 b IC K E <* * 0 •>tv^23a^Bfl<^ 

-*r±iifii - 9 i 7 c saw $ n So 

'<7 --t 2 4l4ft**6 0M4**efc*? 

» 1 Hli*»M(D-KlSM©u-irJBiaD3fifiCD 
^HT*5, ><7 >V 2 4fcJ:«3T«IES 

n/tu-trtibAi4ADg&g2 5 vr a *J9 jub 

®i£E*5flF, 3 CDttfiBE&tfXBttBKfc > * 9 

i o ns, ccDu-rdb*. da^sE. 

KBtt*8U4u-ir0£5±#OR*4^Elisn 



^ifiJcf^o K1IIB»HftX¥ft 3 3 I4#fti&iga> 

*3BI4*5S9!0fcS©7n-**- K-$i 0 
EMCfc^T. Si:a<Rfili7f vySf^fxto 
CS 1] ttVttff^B: 3 1 14 > * 'J i OOu-r 

m^s-s^Eo. fieffl«s 3 ©iiiA«E, &m 

-rU*** u-iTJ6fia 
CS 2] fcttfi»3iJdc*a 3 2(icn^u-f 

-st>TI4&£T*o 

C S 3 3 Ka«RBH-ff¥ft'3 3 14 > ^O^ttffi© 
C S 4 ] COSffloJ 3KB i 8 



S3 2 . KfflB*B!2t**H: 3 3 14 v 7 h 0 x TT 

fc<*nT(^*<h£l4. *CDt©S**»*SB 1 
8 t t ^u-^OS^^^ 

££T *ss»ss±S6B*»tt s c t fc-e* * 0 

* 4 HI4*ttft»©«*«-rHT?a56. S4H 
-Ci4®tol4 u ££g<D£iSBSPi3 h . Sl$fi(4u 

-rsB«»*ve*'5. ttttA«A(4«flt«n<h 

Ltt^o AP b ©tiEC&S fcCDiT 5 
fcS&°Jf£B*Rah rttaftlCTRu-lTSSfitt* v 

A = K • e x p (-at) 
TfSrci^T^, CCT. KI4£BU ff!4« 

*5Bl4SMH0Btt©»ffl**TKlT?**. 
-EM©i/-«rjSfitt«* (N-l) iL, 80 



-460- 



A = K • e x p (-art) 

ic ft £ r ir . l <B £ x ^ s p I* 2 IB £ £ § t 

str ^ 2Tosflajti«iia«s»f!Kic»$r s 

±EOK?BT?li, CO, *^u-f^iou- 



X 4 HI*1*tt*«©M*;KTBk 

* 5 Hii* 4 H©B8BO»a**"fH. 

X 6 HI* w- rat i"-tr*fi»*<D 
»7Hi*u-irs6fia*oRft©»a4 2oo 

3 

1 0 > * 9 

1 8 

2 4 ><7 

3 1 MVttH^ft 



BRUM -23373 (5) 
r* # Banc u-tr^-f^-K 

*s6i/n*iii{*w-ir coats 7 u 

C ttfV* -So 
4. BBBOn*tttt!S 



3 2 ^&i®ls!c¥a: 

3 3 



-461- 



ft fill ¥-4-23373 (6) 



32 



JL 



33 



-10 25 



L 



24 







A/D 




K7- 

-t: >^ 


<- 







H^-ffl 




18 




» ISA ¥4-23373 (7) 



SI 



GEE) 



S2 



oft* 



S3. 



oil* 



S4. 




* 6 0 



« 3 



(%) ^ 



12 



.K.exp(-at) 




1000 



2000 



3000 



% 4 ® 

-463- 



